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SURVIVAL OF LAMBS
By Robert Kelly, Principal Officer, Sheep and Wool
Branch, Department of Agriculture and David Lindsay,
Dean, School of Agriculture The University of Western
Australia
Between one in every five or six lambs that are
born each year in Western Australia die at or
about the time of birth. This represents a loss
approaching two million lambs and is arguably
our single greatest wastage in sheep production.
The deaths have an immediate impact on
lambing performance and therefore lamb sales,
and ultimately effects on such areas as selection
of breeding replacement stock, the proportion of
ewes and wethers that can be run in a
self-replacing flock and the amount of wool
produced and its quality.
This article summarises information on what
influences lamb survival, and some recent
research conducted in Western Australia.
New-born lambs
The new-born lamb has few body reserves so
it must feed as soon as possible after birth.
The only feed available is the ewe's milk, and
if it does not suckle the lamb will die within
four days. The length of time it can survive
without milk depends on its initial reserves of
energy, and the prevailing weather. A
lightweight lamb in cold, wet and windy
conditions may survive only a few hours.
The following are essential conditions for a
lamb's successful start in life.
• The ewe and lamb must survive the birth
process.
• The lamb must have sufficient energy
reserves and vigour.
• A bond must be established between the
ewe and its lamb to allow successful
mothering and suckling.
• The ewe must provide sufficient milk.
• The ewe bearing multiple lambs must
recognise and care for all of her lambs.
Most lambs which die do so within the first
few days of life, indicating that one or other
of these conditions has not been met. Disease
plays a negligible role in lamb losses in
Western Australia, especially after birth.
Under-nutrition must be severe before a ewe
has no milk at all for her lamb. Therefore
most new-born lambs die when they fail to
form a bond with their mother. The mother,
the lamb, and the way they are managed all
affect the survival of the lamb by their
influence on the establishment of the
ewe-lamb bond.

Influences on lamb survival
Ewe-lamb bonding
Ewes are normally disinterested in lambs.
There is only a brief period about the time of
parturition when ewes develop maternal
interest. This sensitive period starts in some
ewes many hours before birth during which
time the ewe may steal other ewes' lambs. By
contrast, if the mother's interest is not
reinforced by contact with an active lamb,
usually her own, maternal interest fades
within a few hours of birth and she will
accept no lamb at all.
Anything which upsets the establishment of
these processes of acceptance and recognition
will endanger the survival of the lamb.
Maiden ewes are particularly vulnerable to
these upsets. They desert their lambs more
often than do older ewes and this may be the
result of lack of mothering experience. In
addition some maiden ewes may have a
difficult birth and exhaustion or pain may
disrupt the smooth development of the
ewe-lamb bond.
Once a ewe determines which lambs are her
own she accepts only these and rejects all
others. A ewe appears to rely on smell to
decide whether or not to accept a lamb. If she
loses her lamb, resulting in her maternal
interest fading within a few hours of birth,
she will also reject other lambs. This rejection
acts as a barrier to simple cross fostering as a
means of saving lambs and making use of
ewes whose lambs may have died. Many
techniques have been tried to overcome the
rejection barrier, but to our knowledge the
best are only infrequently successful and
require considerable time and effort on the
part of the farmer.
99

Journal of Agriculture, Vol 28, No. 3, 1987

Table 1. Lamb birthweights and mortality rates at various levels of feeding in late
pregnancy (B. Beetson)
1983
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Feeding treatment
500 g/head/day oat.iupin
ad lib oat:lupin*

Birthweight (kg)
singles
twins
Mortality (%)
singles
twins

3.9
2.8

4.1
3.0

10
34

10
34
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* Ewe's average daily consumption = 1 kg
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Birthweight
Figure 1. Relationship
between lamb birthweight
and mortality rate (B.
Beetson, unpub. data).

7

Birthweight (kg)
singles
twins
Mortality (%)
singles
twins

Similar processes exist for multiple births. As
the new member of the litter is born, the ewe
receives a further neural stimulus from the
passage of the lamb in the birth canal. The
whole process of the ewe being stimulated,
being attracted to amniotic fluid, licking, and
accepting the lamb is renewed.
The process of gathering together and caring
for several lambs, so stongly characteristic of
prolific breeds which have been studied
overseas, does not appear to be very strong in
Merino ewes, especially in maidens. They are
often content to care for only one lamb and
desert the rest.
Lamb behaviour
The lamb's behaviour in the hour or so after
birth influences its chances of survival. One
pen study (Owens et al. 1985) has found that
for every minute delay in the interval from
delivery to when the lamb first attempts to
stand or seek the udder, its chances of
survival decreased by about 1 per cent. Single
born lambs took an average of about 10
minutes from birth before they attempted to
stand, and twins 13 minutes.
Lamb birthweight
Survival rates of lambs are related to their
birthweight (Figure 1). More lambs die if they
are very small or very big at birth. Merino's
ideal birthweight appears to be between three
and five kilograms.

Hay + 350
G/head/day
oats

Hay + 700
G/head/day
oats

Hay + 500
G/head/day
lupins

4.4
3.2

4.5
3.3

4.4
3.4

their chances of survival. Studies in New
Zealand indicate that about half of the lambs
that died of starvation had such lesions.
Birthweight and energy reserves are related
but not as strongly as might be assumed.
There is a wide variation in the energy
reserves and metabolic capacity among
individual lambs of similar birthweight. Thus
their ability to generate heat in times of cold
stress varies.
Nevertheless, small lambs are generally
weaker and have lower energy reserves than
larger lambs which affects their relative
chances of survival. Lambs born as multiples
are generally smaller and have a lower
survival rate than single lambs.
Heat stress of the pregnant ewe can reduce
the size of lambs, possibly because of a
smaller placenta and therefore less nutrients
passing to the lamb. Some trials in
Queensland showed that providing shade or
choosing well shaded paddocks for ewes
during pregnancy improved the birthweights
of lambs and their survival.
Under Western Australian conditions, one of
the most important influences on lamb
birthweight is feeding of the ewe during
pregnancy because most ewes lamb in
autumn to early winter, having grazed poor
paddock feed.

Big lambs cause birth problems or dystokia.
Recently it has been proposed that lambs
having less obvious birth difficulties may still
suffer brain or spinal injury which affects
100
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Management techniques to increase lamb
survival
Many techniques have been proposed to
improve the survival of lambs. Some of these
have been tested experimentally and in
general results have been disappointing.
Feeding during pregnancy
The objective of feed management during
pregnancy should be to ensure that the ewe
provides a good milk supply for the lamb
soon after birth, and that the lamb is large
and vigorous enough to have a good chance
of surviving, should there be delays in
establishing the ewe-lamb bond.
The ewe should be in good body condition
(condition score 2.5 to 3.0) at lambing to meet
the demands of growth of the foetus and
later, lactation. The feed requirement of a ewe
in late pregnancy is about 1.5 times that
when dry. In lactation it rises to 2.5 to 3.0
times that when dry. Feeding well during the
last third of pregnancy when the foetus is
growing rapidly and during the run up to
lactation should theoretically improve the
performance of ewes which otherwise might
have had poor nutrition.

obtained in Scotland where feed quality and
quantity during pregnancy (their winter
period) is limited.
The effect of poor nutrition during
mid-pregnancy, which is typical of many of
our autumn-early winter lambing flocks,
appears to limit the growth of the foetus
through restricting the growth of the placenta
and so the interchange of nutrients from the
ewe to the lamb. Consequently the optimum
management strategy for lamb survival and
wool production from the ewe may be
achieved by feeding to maintain good body
condition during pregnancy. A current
research programme funded by the Australian
Wool Corporation, and run in conjunction
with Dr J. Newnham of King Edward
Memorial Hospital in Perth, has the objective
of determining the optimum strategy for
feeding the pregnant ewe.
• A single lamb's ideal
birthweight appears to be
between 3 and 5 kg.

As the ewe's appetite and capacity to
consume food during late pregnancy is
reduced particularly for ewes bearing twins,
the diet should be of high nutritive value.
This means having excellent pasture with
little fibre and lignin or feeding concentrate
supplements. The first option is impractical in
Western Australia because most flocks lamb
from April to July when paddock feed is
scarce (Figure 2). Therefore, pregnant ewes
are often fed supplements during the four to
six weeks before lambing. Lupin grain has
become a popular supplement because it is
relatively cheap in terms of feeding value and
it does not cause digestive upsets. Department
of Agriculture officers J. Rowe, G. Brown and
J. Ferguson showed that under paddock
conditions lupins have a feeding value 1.5 to
2.0 times that of oats and barley; these
differences in feeding value probably apply
equally to the pregnant ewe.
Some Western Australian experiments to test
the response to feeding ewes in late
pregnancy produced poor results (Table 1) for
both birthweight and numbers of extra lambs
that survived. Recent work suggests that these
poor responses may be the result of poor
nutrition during the first two-thirds of
pregnancy. Lamb birthweight is closely
related to ewe liveweight at mid-pregnancy
(Figure 3). Similar results have also been

Figure 2. Month of
lambing, 1985-86.
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Stocking rate
Stocking rates of more than 18 lambing ewes
per hectare were typical of research studies
where mismothering and lamb stealing were
evident. These stocking rates are rarely
attained in Western Australia except during
hand feeding when stocking density increases
dramatically near the grain.
Recent work by P. Morecombe, Department
of Agriculture, Moora, indicates that lupins
fed by broadcasting at fortnightly intervals
caused no detrimental effect on lamb
birthweight or growth rate, in comparison
with twice weekly feeding. Infrequent feeding
of this kind causes little disruption to ewes
and lambs.
Other management strategies
Figure 3. Relationship
between ewe liveweight
on 100th day of
pregnancy and lamb
birthweight.

Pregnancy diagnosis
The ewe's efficient use of feed during
pregnancy and our application of husbandry
strategies about lambing can be enhanced
dramatically by diagnosing which ewes are
pregnant and which are bearing mutiple
foetuses. However, the use of such
technology needs to be evaluated for each
flock, because the cost of the technique used
to identify dry ewes or ewes bearing twins
must be weighted against the savings in feed,
reduced lamb losses and ease of flock
management at lambing.
In many Western Australian flocks the
number of dry ewes is high (Figure 4),
indicating that diagnosis of pregnancy alone
would improve flock management. In theory,
identification of ewes bearing twins may
result in further gains in productivity of the
flock provided the twinning rate is high
enough to warrant the extra costs of
identification and preferential management of
these ewes. However, the current level of
twinning in many of our flocks is very low.
Nevertheless we now have available a variety
of techniques to increase numbers of lambs
born. The potential offered by these
techniques will not be realised unless we
improve management to enable us to handle
the increase in multiple foetuses.
A variety of techniques is available for
diagnosing pregnancy and multiple foetuses.
These range from the use of raddle marks at
re-mating or teasing, to various electronic
devices, and to udder inspection just before
lambing. A summary of the methods and
their relative accuracy has been made by M.
A. Johns of the Department of Agriculture in
"Pregnancy diagnosis using ultrasound", /.
Agric. West. Aust. 27: 32-35.
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Shearing before lambing has been proposed
as a means of inducing ewes to seek shelter,
taking their lambs with them. This seems
logical, but the evidence of beneficial effects
on lamb survival is inconclusive. In some
situations where feed is not abundant the
extra requirements of the ewe for maintaining
her own temperature may exacerbate rather
than alleviate the problem. Nutrients that
should be given to the growing lamb are used
to maintain her own body functions.
The provision of special lambing paddocks
containing a lot of natural shelter or specially
planted rows of tall and unpalatable grass has
also been advocated. Although consistent
benefits large enough to warrant the cost of
provision of shelter have not been shown, the
opportune use of existing paddocks with
suitable topography makes good sense,
particularly for groups of ewes bearing twins.
Unfortunately, in many cases even when
shelter is available ewes still choose to lamb
in exposed situations.
Rearing ability
The successful rearing of at least one lamb by
each ewe is a valid goal but the estimates of
genetic repeatability and heritability of this
trait are low indicating that progress through
selection for rearing ability may be very slow.
There is, on the other hand, evidence that
some sheep breeds are superior to Merinos in
some aspects of maternal behaviour,
particularly those affecting the survival of
multiple born lambs, so these may be a
source of genetic material for mothering
ability. The problem is that to use these
breeds to improve the Merino would be
detrimental to wool quality at least in the
early generations of such a programme.
Journal of Agriculture, Vol 28, No. 3, 1987
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Figure 4. Per cent of dry
ewes on farm flocks (adult
ewes), 1975-82.

Predation

Conclusion

There are claims that predators only take
lambs that are dead or close to death.
However, studies at the Department of
Agriculture's Mt Barker Research Station in
1986 show that this may not be the case
today, at least with foxes. Of lamb deaths that
could be attributed to foxes, 93 per cent-of
the lambs had walked (they had survived the
birth process), half had milk in their stomachs
(the ewe-lamb bond had been established)
and 96 per cent were from multiple births.
Ninety-two per cent of the lambs killed by
foxes were less than one day old, and had
surviving litter mates.

Western Australian sheep farmers have a
variety of techniques available to increase the
number of lambs born in their breeding
flocks. These include grazing lupin stubbles
and supplementary feeding at joining,
vaccination to increase ovulation rate and
changing the time of mating, techniques
which increase the number of twins born and
in many cases decrease the number of dry ewes.

These results suggest that disturbance of the
recently lambed ewe by the fox results in
separation of litter mates, with the ewe only
able to care for a single lamb. The remaining
lamb(s) are then easy prey for the foxes. Past
research has indicated that 'killer' foxes,
rather than all foxes, are responsible for these
attacks on lambs. Officers of the Agriculture
Protection Board are collaborating with the
Department of Agriculture to study the
behaviour of the fox, the ewe and lamb
during lambing.

55117/6/87—8M—L/2687

D The proportion of
lambs that are attacked by
foxes will be studied
closely by the Department
and the Agriculture
Protection Board.

However, the full realisation of the potential
of such techniques has not been achieved
since lamb mortalities have largely negated
any gains in lambs born. More attention
needs to be focused on management from the
end of joining through to post lambing. This
is a major objective of studies by the
Department of Agriculture and the Animal
Science Group of The University of Western
Australia.
Further reading
Johns, M. A. (1986).
Pregnancy diagnosis using
ultrasound. /. Agric. West.
Aust. 27: 32-35.
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